CHAPTER XII.
MECHANICAL CONCEPTS OF THERMAL PHENOMENA. B.  TEMPERATURE AND ENTROPY.
The definitions given in the preceding paper for the two basic thermodynamic processes, thermogy and labority, now pave the way for clear mechanical concepts of temperature and entropy. Before attempting to formulate any such concepts, however, it were well to get well in mind the peculiarities which are characteristic of the two quantities respectively.
Temperature. The prime characteristic of temperature, and the only true measure of temperature-change, is work-performance. Work can be performed at the expense of heat only when the temperature falls. Work can be absorbed elastically, with obvious conservation of energy, or "reversibly" as it is called, only when the temperature rises.
This idea of temperature we owe originally to Carnot (1825), who stated the law that the work performed—if the process were perfectly elastic, or "radial," or "reversible"—was proportional to the temperature-fall; that is, the law is conditioned upon pure labority, devoid of thermogy—the straight, vertical, adiabatic process. Half a century later this idea was amplified by Lord Kelvin into the principle that the only accurate measure of temperature-variation, or the only true thermometric scale, was to be based upon equal degrees, not of heat-supply, nor of volume of expansion, but of work-performance.
The second characteristic of temperature is the universal tendency of differences of temperature to set up energy-transfer by thermal conduction and radiation. This is the explanation of the familiar sensations of hot or cold—the gain or loss of energy by the skin and nerves when brought into contact with other bodies, or when exposed to radiation. These ideas of temperature long antedated the discovery of the work-scale of temperature; yet they are by no means such accurate guides in the understanding of the nature of heat. They must be con-
141e other forms of energetic action to which the laws of the transformation and conservation of energy apply, in the inanimate, vegetable, animal, human and social activities of the universe, It will appear that no student may lay claim to a grasp of the fundamental principles which guide and control any of these activities, without first acquiring a thorough comprehension of the mass-factor in mechanical energy—that it is the form of
